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lon channels catalyse rapid and selecion morement across cell membranes to control electrical and
chemical activity in the bodyK* channels hee the remarkable ability to pass kons at near ditision-limited
rates, while sensitely excluding N4 ions; a characteristic essential for membrane repolarization during action
potentials. Sincé was suggestedyer 20 years ago (Neyton & Miller1988), that K channel pores consisted
of multiple K*-selectve kinding sites, and high resolution structures {2t al., 1998; Morais-Cabraét al.,
2001) subsequently vealed these sites, the paing view has been that Kchannels select for *Kionsvia a
mechanism of selegt hinding.

Recent molecular dynamics simulations (Figure, left), x-ray crystallograpld patch clamping
(Thompsoret al., 2009) hae wnvdled a putatie Na" binding site within the K channel selectivity filterand
new calculations (Kim & Allen, 2010) hge demonstrated thexistence of multiple such sites, leading us to
guestion the hypothesis of selgetiermeatiorvia selectve inding. EachK™ binding site (S0-S4, red balls in
the Figure) consists of a cage of 8 casiddor threonine OH for S4) oxygen ligands, made froro planar
rings formed by the KcsA tetramer (onlydwubunits depicted as lineskach of these sites is adjacent to one
or two Na' binding sites, consisting of planar rings of 4 carbonyl oxygen atoms, as shown in the Figure (green
balls). Freeenegy calculations indicate that these planar sites select féroMa K*, and that the net
selectvity for K* over Na" in the selectivity filter is much lower than previously calculated. These results
suggest the need for a broademwigf selectivity mechanisms, including possible kinetic entry barriers for Na
ions (Bezanilla & Armstrong, 1972), with fully-atomistic molecular dynamics simulations helpingdal re
those barriers within the multiple-ion permeation process.
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